Human EGF receptor (HER) family and heregulin members are differentially expressed in epidermal keratinocytes and modulate differentiation.
Human EGF receptor (HER), also designated HER1, is an activatable tyrosine kinase receptor. HER1 activation regulates cell growth and differentiation in epidermal keratinocytes. Expression of other HER family members was investigated in human keratinocytes cultured under autocrine conditions. HER2 and HER3 are expressed and upregulated by confluence, concurrent with induction of epidermal differentiation. HER4 is not expressed by keratinocytes. Maximum expression of the cognate ligand, heregulin, is observed in subconfluent keratinocytes, and the expression of both heregulin alpha and beta isoforms is downregulated with confluence. Recombinant heregulin isoforms have no effect on colony formation and keratinocyte proliferation, but heregulin beta activates tyrosine phosphorylation of HER2 and HER3, with no effect on HER1, in confluent differentiating keratinocyte cultures. Also, heregulin beta increases HER2/HER3 heterodimerization under those conditions. Treatment of confluent cultures by heregulin beta correlates with cell signaling and inhibition of epidermal differentiation. Together, HER2, HER3, and heregulin constitute a potential autocrine-paracrine system involved in epidermal homeostasis and repair, as well as in hyperproliferative pathologies.